having completed a course of study in tropical diseases, can, with reasonable exactitude, diagnose a typical four-nucleated cyst of Entamceba histolytica, whereas only an expert with a considerable degree of experience can be sure of a case in which uni-nucleated cysts are predominant. Special technique is required for the study of protozoa, and this must be combined with the ability to distinguish the minute morphological differences in the objects seen. It can be said with certainty that many a person has had emetine administered to him on the strength of the presence of macrophages in his stool, while, just as frequently, the drug has been withheld owing to the diagnosis having been missed.
As a general rule it may be said that in acute protozoal diseases the parasites are usually present in sufficient numbers to make the diagnosis fairly easy; in the more chronic forms, on the other hand, the parasites may be so scarce that they can only be found after a prolonged search, and sometimes they may not be found at all. The parasitologist must, in chronic cases, exercise considerable patience and examine specimen after specimen; the clinician should give due weight to the negative diagnosis of each specimen, and should show an equal persistence by seeing that his colleague is supplied with each specimen for examination as the material becomes available. In such chronic cases a brief r6sum6 of the clinical aspect of the case is of inestimable value to the pathologist as an indication on what he should concentrate his attention.
Whenever practicable material from a suspected case should be sent before treatment is begun, since the parasite, while not being completely exterminated, may be so reduced in numbers and so changed or degenerated that the difficulties are increased one hundred fold.
Further, after a course of treatment, the clinician cannot accept as evidence of complete cure the absence of protozoa from one specimen, but must have several specimens examined at reasonable intervals. THREE So far we have been, more or less, considering the relationship of the clinician and parasitologist from the point of view of protozoal disease in general, and now we come to the consideration of that relationship in respect to dysentery.
There are three important rules for the guidance of the clinician in sending stools for examination:
(1) Send the whole stool when possible. This is a material aid, since the general appearance of the stool is frequently quite characteristic. Thus the parasitologist can see at a glance whether the stool is diarrhaeic, semi-solid, normally formed, or constipated, and whether mucus and blood are present, and if so, in what quantity.
(2) Send the stool as soon as possible. Free, vegetative entamcebae are greatly affected by adverse circumstances. Movement, which is so characteristic, will only ocqur at, or near, a temperature of 370C. An absolutely fresh stool brought to the laboratory, may, on examination, be found to contain entamcebe, which are already rounded up and motionless. Sometimes, by the judicious application of heat, e.g., by means of a stage containing a hot air chamber, an ordinary hot stage, or by the cruder method of putting a warm penny on the slide, movement can be re-initiated. At best the life of an entamceba, after having been passed in the stool, is a short one, in this country as a rule not more than a few hours. With appropriate staining methods the structure of the entamcebe can be made out for a considerable length of time, but the older the specimen, the more difficult and complicated. the diagnosis.
As every one is aware cysts are much more resistant to external conditions than the vegetative forms, but, although,their characteristics can usually be recognized several days after having been passed, nevertheless they, too, become degenerate, and more difficult to diagnose.
(3) When the entire specimen cannot be sent the clinician should carefully ,select the portion for examination. In a typical stool of ameebic dysentery one of the " sago grains " of mucus-a mere platinum loopful-may contain hundreds of Entamceba histolytica, whereas in the remainder of the stool the parasites may be few and far between. If blood-stained mucus is present it should always be included in the specimen.
During the period March to September, 1920, we definitely diagnosed thirtytwo cases of amcebic dysentery. In twenty-three of these cases free entameebae were found, and in nine only were cysts found. Of the twenty-three cases in which free forms were present at the beginning, three developed cysts shortly after treatment was begun. The diagnoses were definitely established as follows (1) In 'eighteen of the cases on the first occasion the stool was sent for examination.
(2) Ten cases were diagnosed on the second stool.
(3) One case at the third examination. (4) Two cases at the fourth.
(5) In one case seven stools were sent for examination over a period of twenty-three days before a diagnosis was made.
The significance of these results is that the clinician must not construe a negative diagnosis on one or two occasions to indicate that his patient is not suffering from the disease, but must have the stools examined frequently over a fairly long period. THE MACROSCOPIC DIAGNOSIS OF DYSENTERY STOOLS. In discussing the microscopic and macroscopic appearances of dysentery stools we intend to confine our remarks to true dysentery, by which we mean either bacillary or amoebic infections.
During the progress of an acute bacillary dysentery, or an exacerbation of an amoebic dysentery, provided that the initial disease is uncomplicated, the macroscopic appearances of the stools are very characteristic. Indeed, so marked is this feature, that we now intend to describe the typical stool of each condition.
(a) The Stool in an Exacerbation of Amcebic Dysentery.
(1) The stool may only consist of blood and mucus. It should be noted that the general colour of the stool is a reddish-brown, or, as it has sometimes been described, chocolate shade, and not the bright red of ordinary blood.
(2) The' stool may consist of mucus intimately mixed with the foecal material, in which the mucus is seen as small masses or blobs, so aptly described as the " sago grain" appearance.
(3) The stool may be a fluid one, in which the mucus is so intimately mixed with the faecal material as to be almost imperceptible to the naked eye. This, however, is not nearly so characteristic as the two foregoing.
(b) The Stool of Amcebic Dysentery in more Latent Cases. Typically this is a formed stool of normal consistency, and to the naked eye presents only one feature, unfortunately not always present, viz., small glistening pin points of thick tenacious mucus on its surface. In many of these cases the stool appears to be perfectly normal.
Needless to say the number of possible variations from the above are infinite, from the sudden passage of a quantity of pure blood from an eroded artery to a hard, constipated stool, but, so far as possible, we are describing those most frequently met with.
(c) The Stool in Acute Bacillary Dysentery.
(1) Probably the most characteristic stool is one in which ftcal matter is nearly absent, the mucus is clear and jelly-like, and is streaked with bright red blood.
(2) The stool may simulate very closely the rice-water stool of cholera, being thin, watery, and flaked with mucus.
(3) The stool may be like the above and yet contain flakes of exudate almost amounting to casts of portions of the gut, or, as sometimes happens, shreds of the mucosa, also reaching considerable proportions.
(4) The stool may be stained green from the presence of bile pigment.
(d) The Stool in Chronic Bacillary Dysentery. No characteristic stool can be described. The condition usually consists of recurrent attacks of diarrhoea in which the stools are similar to the foregoing but are not so distinctive. The disease is milder-the stools are not so characteristic.
THE MICROSCOPIC CHARACTERS OF DYSENTERY STOOLS.
We shall now deal with the points we may expect to observe microscopically in the stools, and for ease of description, we shall mention them under the same headings as we did for the macroscopic appearances.
(a) In an Exacerbation of Amcebic Dysentery. A stool from an uncomplicated case of amoebic dysentery presents under the microscope a picture so very distinctive that this was used by one of us (J. G. Thomson), while in Egypt during the war, as a rapid method of diagnosis when time did not permit of a pr,olonged search for the entamceba.
The most salient feature is the extraordinary absence of cells. There are numerous red blood corpuscles to be found in the mucus, a few columnar epithelial cells from the mucosa in varying stages of degeneration, an occasional macrophage and mononuclear leucocyte, and, most conspicuous by their absence, a very small number of polyniorphonuclear leucocytes (vide P1. I, fig. 1 ). Charcot-Leyden crystals are very characteristic, and will be discussed in detail later on.
The finding of Entamceba histolytica clinches the diagnosis absolutely. Entamceba histolytica with included red cells, if not too much degenerated, need not be confused with an endothelial cell or macrophage which has been phagocyting red blood corpuscles. Occasionally there may be some difficulty in differentiating between Entamceba histolytica and the harmless Entamceba coli, but, apart from the predilection of the former for red corpuscles as food, the nuclear structure and the cytoplasmic features of each are ver,y character-istic. Dobell rightly lays stress on the central position of the karyosome in the nucleus of Entama3ba histolylica as compared with the eccentric position of Entamceba coli, but we should like to emphasize that this, per se, cannot be considered as diagnostic, as, not infrequently, even in fresh specimens, the karyosome of Entamceba histolytica is eccentric.
(b) In the more Latentt Forms of Amrebic Dysentery.
In the small pin points of surface mucus one may expect to find the same cell picture as in the mucus from a stool during an exacerbation, with this proviso that in all probability the epithelial cells and mononuclears are more degenerate, and that the macrophages and polymorphs are even scantier in number. In the formed stool we expect to find not the free forms but the cysts, and, as their characters have been so clearly described elsewhere, we do not intend to give any detailed description of their morphological appearances. We would, however, indicate the great importance of examining the stools first of all mixed with normal saline, and then with double strength Gram's iodine. If saline movement is not inhibited, and, if one considers that each protozoon has a sui generis mode of movement, the diagnostic value will be apparent to all, but more than this, in the case of cysts, the chromatoid bodies stand out as clear, highly refractile, bodies, and it is possible, by such means, to differentiate between the rod-shaped, round-ended, chromatoid bodies of Entanceba histolytica cysts, and the filamentous, sharp-pointed chromatoids of Entamceba coli cysts. Double strength Gram's iodine, or for that part a dilute solution of watery eosin and some other stains, is helpful because it accentuates the nuclear and cytoplasmic structure. Iodine has this advantage over other stains, that it shows the glycogen in the cyst very clearly. Charcot-Leyden crystals are also frequently found in the stools of cyst cases.
(c) In Acute Bacillary Dysentery.
The cell picture is highly characteristic. One field of the microscope will show that the mucus contains a huge number of polymorphonuclear leucocytes and frequent macrophages. There are also some mononuclear leucocytes, epithelial cells, and red blood corpuscles, but the polymorphonuclear leucocytes predominate (vide P1. I, fig. 2 ). Compare this with the cell picture in amcebic dysentery (vide P1. I, fig. 1 ). During the war, in epidemics, the cell picture of the stool combined with the clinical aspect of the case, was judged sufficient evidence to begin the administration of serum without waiting for the bacteriological report.
(d) In Chronic Bacillarly Dysentery. Amcebic dysentery is essentially a chronic condition-bacillary dysentery is the opposite. An acute attack of bacillary dysentery may tail off, as it were, into a more or less chronic condition. In such a state of affairs the stool is very similar to the stool in the acute stages, with polymorphs in great abundance, but in some cases columnar epithelial cells occur in great numbers.
Sutperimposed Infections.
Before leaving the subject of the examination of the stools, we should like strongly to emphasize one fact, natnely, that a bacillary dysentery may be superimposed on an amcebic condition. We are perfectly well aware that any two, or more, conditions may be found together in the same patient at one and the same time, but, for some reason or another, this multiplicity of infections seems to be more frequently missed in protozoal infections than in almost any other form of organismal disease. We know of cases, rightly treated for amcebic dysentery, in which the patients have died of comatose malaria, and so full of parasites were they, that a blood film could not have failed to have cleared up the diagnosis. We know, too, of cases suffering from malaria, trypanosomiasis, and kala-azar, in which the amcebic dysentery was altogether missed.
If a bacillary infection is superimposed on an amcebic condition the cell picture is that of the bacillary condition, and, if a patient suffering from a bacillary dysentery is not making the progress he ought to be making, search should be made for Entameba histolytica.
Originally these crystals were described by Charcot, about 1853, as occurring in the tissues of patients who had died of leucocythlemia. He stated that they were soluble in warm water, acids, and alkalis, but were insoluble in alcohol, ether, and glycerine, and took the form of colourless, refractile, elongated, octahedra, the so-called whetstone shape.
Leyden described similar crystals in the sputa of asthma cases. Bottcher described crystals in seminal fluid, which are also colourless, refractile, octahedra, and are supposed to be crystals of the phosphate of spermin, derived from the decomposition of nucleins. Spermin, also called ethyleneimine, has a formula sometimes given as C12H5N, or as C4H10N2, F. C. Wood (1917) states that the Charcot-Leyden crystals do not give the strong double refraction when examined by polarized light, as do the spermatic crystals.
In addition to having been found in the tissues of leuicocythaemics, Charcot's crystals have been discovered in the freshly drawn blood of patients with leucocythEmia, and, recently, D. Thomson found them in the intestines of bed bugs fed on leucocytha3mic patients, whereas they never occurred in a bug fed on normal blood, or on blood from a patient with any other blood disease.
Similar crystals have been found in bone marrow, tumours, empyema and ascitic fluid, gonorrhceal pus, and prostatic secretion, and it was supposed that these were not derived from spermin but from proteins. Gollasch (1889) claimed that he had demonstrated that the oxyphil granules of eosinophil leucocytes might give rise to Charcot-Leyden crystals, and McJunkin (1919) wrote "Charcot-Leyden crystals . . . . stain pink with eosin. They appear to be a product of the eosinophiles, and certainly result from these cells in vitro." In this connexion it is interesting to note that Ciaccio claims that he has shown that these granules are chiefly composed of lipoid substance.
Stitt and Castellani, in their works on tropical diseases, both refer to the presence of Charcot-Leyden crystals in the stools of cases of ameabic dysentery. Stitt also states that these crystals are never found in bacillary infections. (1911) found similar crystals in the stools of grouse, which he associated with the presence of parasitic infections. Castellani in describing ankylostome infections of man, states that Charcot-Leyden crystals may occur in the mucus and blood in the stools of such cases. F. A. McJunkin states that "Eosinophiles or Charcot-Leyden crystals may be demonstrable in parasitic infections of the large intestine."
E. A. Wilson
In 1915, one of us (J. G. Thomson), while examining daily large numbers of dysentery stools in Egypt, noted the not infrequent occurrence in them of Charcot-Leyden crystals. After a continuous experience of the daily examination of such specimens, from 1915 to 1918, during which time over 10,000 stools were examined microscopically, the conclusion arrived at was that these crystals in the stools were practically pathognomonic of amcebic dysentery, (J. G. Thomson, 1918) .
Quite independently Captain Acton, I.M.S. (1918), noted the significance of these crystals in amcebic colitis, and, in an interesting paper, comes to the following conclusions:
(1) There is no association between Charcot-Leyden crystals and intestinal entozoa.
(2) Charcot-Leyden crystals are more commonly present in the subacute and chronic types of amoebiasis than in the acute type.
(3) They are rarely found in non-amoebic dysenteries.
(4) The association between Charcot-Leyden crystals and Entamcemba histolytica is very high-20 per cent. of the amcebic cases.
(5) The presence of Charcot-Leyden crystals, in the absence of amcebae, is indicative of amoebic colitis.
Acton gives an analysis of 100 cases in which Charcot-Leyden crystals were found, and eighty of these were definitely diagnosed as amoebic. This establishes the co-efficient relation of Entamnaba histolytica with Charcot-Leyden crystals as r -+ 0'8, and this, as Acton observes, is extremely high.
THE SIGNIFICANCE AND-DIAGNOSTIC VALUE OF CHARCOT-LEYDEN
CRYSTALS. In view of the observations by other workers which have just been quoted, we have endeavoured, in the School of Tropical Medicine, to further establish the relationship between these crystals and Entamacba histolytica.
The crystals in the stools are of the characteristic, elongated, octahedral, shape, which has been aptly termed the whetstone shape. They vary greatly in size, and, indeed, this variation is so marked that it is impossible to give any limits. They are, however, most commonly between 3 ,u and 60 a in length, and 0'5 p to 8 / in breadth (vide PI. II, fig. 1) . The shape is, as a rule, fairly constant, but, occasionally, one meets with slight variations. Thus the ends may be rounded off instead of being produced in sharp points, or, again, others may be broken off in different situations.
In the fresh stool they are easily picked out because they are so highly refractile, and because they are colouted such a clear, faint, greenish shade. They are insoluble in tap water or distilled water at room temperature, insoluble in alcohol, ether, glycerine, xylol, formalin, Schaudinn's solution, i.e., a saturated solution of corrosive sublimate in normal saline-two parts, absolute alcohol--one part, and in a 2 per cent. solution of potassium iron sulphate in distilled water. In acids and alkalies, and in warm water, they are fairly easily soluble. Fatty acid crystals, which may be in spicules resembling Charcot-Leyden crystals, do not dissolve readily in hydrochloric acid. Charcot-Leyden crystals stain readily with eosin, and they take up Heidenhain's iron haematoxylin so distinctly that they resist decolorization even after a prolonged immersion in iron alum solution.
As Acton says the crystals tend to be more numerous, and more commonly present, in the chronic forms of the disease, and he gives 20'4 as his percentage of amcebic cases showing Charcot-Leyden crystals in the stools. During the period March to September, 1920, we examined 999 stools from 207 patients in the hospital, of which thirty-two cases were definitely diagnosed as amcebic dysenteries. The number of our amcebic cases with Charcot-Leyden crystals was eight, or 25 per cent. In all probability our percentage is higher than that of Acton, because the cases we had were nearly all infections of long standing. Our figure would be much higher, as, doubtless, would be that of other observers, were the search purposely directed to finding crystals instead of merely noting their presence during the search for protozoa.
The question naturally arises here as to whether the crystals are more commonly found in stools containing cysts or stools with free forms. In our experience they occur as commonly in one as in the other, always provided that the infections are of long standing. The number of crystals present in a specimen varies immensely, and does not seem to have any relationship with the severity of the disease. The greatest number of crystals we have found were in the mucus from a sigmoidoscopic scraping of an ulcer, which we were kindly allowed to observe by Dr. Manson-Bahr and Dr. Greig, who have recently been using the sigmoidoscope as a successful means of diagnosing amcebic conditions in the lower parts of the large bowel. The crystals are also very numerous in the mucus of the amembic stools, but it seems that the nearer it is possible to get to the ulcer the greater will be the number of crystals found. On the other hand one crystal may be found in a stool, accidentally, as it were, and a lengthy search may fail to reveal any more. On two occasions we have found Charcot-Leyden crystals within the endoplasm of free Entamceba histolytica (vide P1. II, fig. 2 ). We are unable to say whether these crystals were formed in situ, or were ingested after formation.
The following mention of two of our cases, which are typical of many others, illustrate the great aid to diagnosis furnished by Charcot-Leyden crystals.
Case A.-The first stool from this patient was received on March 20, 1920, and in it were found neither free entamoebe nor cysts, but numilerous Charcot-Leyden crystals, and a report to that effect was rendered to the clinician. Thereafter, on seven successive occasions, no entamoeba were found, but at the ninth examination, on March 30, 1920, numerous free, vegetative Entarnceba, histolytica were found, and thus the diagnosis was clinched.
A stool from this patient was examined on February 23, 1921, practically a year later, and, despite the fact that, since our first examination of his stool, he has had a course of emetine treatment, he still shows large numbers of cysts of Entamceba histolytica.
Case B.-In the second case we never found either encysted or free entameebe in the stools. Charcot-Leyden crystals, however, were present in large numbers. After a course of treatment the patient was examined with the sigmoidoscope and several characteristic amoebic ulcers were discovered low down in the bowel.
In addition to the above quoted cases, who were patients at the hospital, we have had opportunities of examining outside cases, through the courtesy of various physicians, and in these, also, we found the same association of Charcot-Leyden crystals with amcebic dysentery.
We can only, at present, offer a surmise as to the source of these Charcot-Leyden crystals. Of all the work already done on the subject, that of Gollasch and McJunkin, in proving that they may result from the cytolysis of eosinophil leucocytes, and that of D. Thomson, who fed bed bugs on leucocythamic patients, and recovered the crystals from the intestines of these insects, seems to be the most significant. We are, however, inclined to the view that, in human stools, these crystals are, as it were, a by-product of the cytolytic energies of Entamceba histolytica, derived either from the proteids of the cytoplasm, the nucleo-proteids, or, perhaps, the lipoid substances within the cells. They may, perhaps, be the result of an excretion of the entamceba, either by itself, or in combination with some other substance within the bowel. There are two factors worth noting, first, that the envelope of a red blood corpuscle, the favourite food of the entamcoba, is extremely r'ich in lipoid substance, and, secondly, that in no section of an ulcer of the human intestine, which we have had the opportunity of viewing, have we ever seen the crystals.
Whatever their derivation may be, we believe that their presence is due to specific action on the part of Entamceba histolytica, that they are never found in dysenteries of bacillary origin, and we agree with Acton that they are not found in entozoal infections of man from which the presence of Entamceba histolytica has been excluded; in the human stool they are diagnostic of dysentery caused by Entamoeba histolytica.
SUMMARY.
(1) There should be close understanding between the clinician and the pathologist with regard to the diagnosis of protozoal diseases.
(2) The clinician should not construe a negative finding in one or two stools to mean that his patient is not suffering from amcebic dysentery.
(3) Considerable care should be shown in the selection of material to be sent to the laboratory for examination.
(4) The macroscopic and microscopic appearances in the stools of pure uncomplicated cases of amcebic dysentery and of bacillary dysentery are very characteristic.
(5) Charcot-Leyden crystals are probably the result of the cytolytic action of Entamceba histolytica on the body cells.
(6) Charcot-Leyden crystals are present in a very high percentage of cases of amcebic dysentery, and are more commonly present when the disease is of long standing.
(7) The presence of Charcot-Leyden crystals in human stools is diagnostic of amcebic colitis due to Entamrceba histolytica.
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Dr. W. BROUGHTON-ALCOCK suipported the remarks of Dr. Gordon Tholmlson on the value of close relationship between clinical and pathological work. In the examination of all pensioners who claimed to have had dysentery during the late war, and who were attending the Tropical Diseases Clinic, London Area, as out-patients, about 10 per cent.
were found to be harbouring Entama6ba histolytica. Repeated examinations were often necessary in healthy carriers to secure positive findings. After hospitalization and intensive bismuth emetine iodide treatment stools were often found negative for two or three weeks, but not infrequently the Entamna'ba histolytica was found soon after return of the pensioner to home life and food. His percentage of findings of Charcot-Leyden crystals was not as high as the figure given by Dr. Gordon Thomson. WVhere the Entana'ba histolytica or its cyst was found it was not his practice further to search the feees for these crystals. In view of the diagnostic value Dr. Gordon Thomson had shown should be attached to these crystals, and of the evidence he had given as to its value, he (Dr. Broughton-Alcock) suggested that it would be a help in detecting these crystals, especially when small in size, if a stain could be found to colour themii in fresh as in fixed specimens, during direct routine examinations of feeces of suspected carriers.
It might be worth trying a concentrated solution of old brown hanmatoxylin, pure or in combination, since this had the great practical value of staining the nuclei of aimacebw in vegetative and cystic forms in fresh preparations. 
